A Gram-negative, aerobic bacterium, H1-M8 T , was isolated from seashore sand in Korea and then characterized using a polyphasic approach. Cells were short rods (0.7-1.0¾1.5-2.0 mm) and were motile (each cell having at least one flagellum). Colonies were light-brown, non-pigmented, circular and convex with clear margins. Growth of the strain was observed at 5-35 6C, pH 6.0-9.0 and NaCl concentrations up to 8.4 % (w/v). Phylogenetic analysis of the 16S rRNA gene sequence revealed a clear affiliation between the novel strain and members of the genus Jannaschia. The sequence similarities between H1-M8 T and type strains of the genus Jannaschia ranged from 97.0 to 97.8 %. However, DNA-DNA hybridizations between the isolate and type strains of other related species produced low values (21-38 %). The major isoprenoid quinone was Q-10 and the predominant cellular fatty acids were 18 : 1v7c (68.2 %) and 18 : 0 (10.5 %). The G+C content of the DNA was 63.6 mol%. On the basis of physiological, biochemical and chemotaxonomic traits and data from the comparative 16S rRNA sequence analysis, strain H1-M8 T represents a novel species of the genus Jannaschia, for which the name Jannaschia pohangensis sp. nov. is proposed. The type strain is H1-M8 T (5KACC 11609
T ).
The genus Jannaschia was proposed for Gram-negative, strictly aerobic, non-fermentative heterotrophs (WagnerDöbler et al., 2003) . This genus is a member of the Alphaproteobacteria. At the time of writing, there are four accepted species in the genus Jannaschia: Jannaschia helgolandensis, J. rubra, J. seosinensis and J. donghaensis (Wagner-Döbler et al., 2003; Macián et al., 2005; Choi et al., 2006; Yoon et al., 2007) . The type species, J. helgolandensis, contains Q-10 as the major respiratory quinone and 18 : 1v7c as the major fatty acid. Recently, Jannaschia cystaugens (Adachi et al., 2004) was transferred to the genus Thalassobacter as a synonym of Thalassobacter stenotrophicus .
Strain H1-M8
T was isolated from seashore sand, using marine agar 2216 (MA; Difco). The seashore sand sample was collected from Homi Cape in Pohang, Republic of Korea. Serially diluted samples were spread on MA and incubated at 28 u C for 5 days. The strain did not grow on nutrient agar (Difco), R2A agar (Difco), trypticase soy agar (Difco) or MacConkey agar (Difco). The cell morphology was studied using transmission electron microscopy (model 912AB; LEO) and phase-contrast microscopy (Axio; Zeiss), with cells grown for 3 days at 28 u C on MA. Gram staining, catalase and oxidase activity and hydrolysis of casein, DNA, starch and Tween 80 were investigated according to the methods of Smibert & Krieg (1994) . The temperature range for growth was tested on MA from 5 to 40 uC, in increments of 5 uC. The pH range for growth was determined in the range pH 5-10, in increments of 1 pH unit, in marine broth buffered with citrate/phosphate buffer or Tris/HCl (Breznak & Costilow, 1994) . Halotolerance was tested at 28 u C for 10 days in tryptic soy broth (Difco) containing 0-20 % (w/v) NaCl and in marine broth (Difco) supplemented with 0-10 % NaCl (w/v). Anaerobic growth was also tested on MA Abbreviation: ECL, equivalent chain length.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain H1-M8 T is DQ643999.
A transmission electron micrograph of a cell of strain H1-M8 T and a table showing the cellular fatty acid compositions of strain H1-M8
T and type strains of Jannaschia species are available as supplementary material with the online version of this paper.
incubated in an anaerobic jar (BBL). Hydrolysis of alginic acid (0.5 %, w/v), CM-cellulose (Sigma) (0.1 %), chitin (1 %, w/v), pectin (0.5 %, w/v) and tyrosine (0.5 %, w/v) was also tested on MA. Carbon utilization was tested on basal medium agar [Tris/HCl, 50 mM, pH 7.5; NH 4 Cl, 190 mM; K 2 HPO 4 . 3H 2 O, 0.33 mM; FeSO 4 . 7H 2 O, 0.1 mM and 1.5 % Bacto agar (Difco) in half-strength artificial seawater (Baumann & Baumann, 1981) ] containing 0.2 % carbon source. The basal medium agar was supplemented with 0.01 % yeast extract. Tests in the commercial systems API 20NE and API ZYM (bioMérieux) were generally performed according to the manufacturer's instructions.
Cells of strain H1-M8
T were aerobic, Gram-negative, short rods, each having one or more polar flagella (Supplementary Fig. S1 , available in IJSEM Online). The strain was positive for oxidase and catalase activities. It did not grow anaerobically. Strain H1-M8
T could be differentiated from its closest phylogenetic relative, J. helgolandensis DSM 14858
T , on the basis of motility, the hydrolysis of gelatin and aesculin, the temperature range for growth and assimilation patterns for several carbon sources (see Table 1 and the species description).
The 16S rRNA gene was analysed as described by Kwon et al. (2003) . 16S rRNA gene sequences were aligned using CLUSTAL W software (Thompson et al., 1994) . Nucleotide similarity values were calculated from the alignment. Phylogenetic trees for the datasets were inferred using the neighbour-joining (Saitou & Nei, 1987) and maximumparsimony (Fitch, 1971 ) methods with MEGA, version 3.0 (Kumar et al., 2004) . The stability of relationships was assessed by performing bootstrap analyses based on 1000 resamplings. Strain H1-M8 T showed the highest sequence similarities (97.0-97.8 %) with respect to the type strains of J. helgolandensis (97.8 %), J. rubra (97.3 %), J. seosinensis (97.3 %) and J. donghaensis (97.0 %). Lower sequence similarities (,96.0 %) were found with respect to described species from other genera. Furthermore, the four Jannaschia type strains and H1-M8
T formed a compact cluster that is most closely related to Thalassobacter stenotrophicus (98 % bootstrap support) (Fig. 1) . The tree constructed using maximum parsimony also supported the affiliation of strain H1-M8 T with the genus Jannaschia.
For quantitative analysis of the whole-cell fatty acids of H1-M8 T , the strain was cultivated on MA at 28 u C for 4 days. The preparation and analysis of the fatty acid methyl esters were performed according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System (Sasser, 1990) . The fatty acid pattern of strain H1-M8
T was largely similar to those of Jannaschia species. Strain H1-M8 T contained 18 : 1v7c (68.2 %) as the predominant fatty acid, which is a characteristic shared by the species of the genus Jannaschia. However, H1-M8
T could be unique in possessing a moderate amount (8.0 %) of 18 : 1v7c 11-methyl and lacking 16 : 0, 19 : 0, 19 : 0 10-methyl, 19 : 0v8c cyclo and summed feature 2 (14 : 0 3-OH/16 : 1 iso). The fatty acid profiles of the isolate and the type strains of Jannaschia species are detailed in Supplementary Table S1 .
Isoprenoid quinones were extracted from dry cell mass and analysed by HPLC (Minnikin et al., 1984; Groth et al., 1996) ; the DNA G+C content (mol%) was also measured by HPLC (Mesbah et al., 1989) . The predominant isoprenoid quinone in strain H1-M8
T was Q-10 and the G+C content of the genomic DNA of strain H1-M8
T was 63.6 mol%.
DNA-DNA hybridization experiments were performed with strain H1-M8
T and type strains of three Jannaschia species by using the filter hybridization method described by Seldin & Dubnau (1985) . Probe labelling was conducted by using the non-radioactive DIG-High Prime system (Roche) and hybridized DNA was visualized using the DIG luminescent detection kit (Roche). DNA-DNA relatedness was quantified by using a densitometer (Bio-Rad). Strain H1-M8
T showed low values for hybridization with J. helgolandensis DSM 14858 T (21 %), J. rubra DSM 16279 T (38 %) and J. seosinensis KCCM 42114 T (24 %). These values are below the 70 % threshold suggested for species delineation (Stackebrandt & Goebel, 1994) , indicating that strain H1-M8
T is separate at the species level.
In conclusion, the 16S rRNA sequence, physiological characteristics and fatty acid profile of strain H1-M8 T differed from those of its phylogenetic neighbours.
Furthermore, the low levels of DNA-DNA relatedness supported the novelty of the isolate. On the basis of the data presented, therefore, strain H1-M8 T represents a novel species of the genus Jannaschia, for which the name Jannaschia pohangensis sp. nov. is proposed.
Description of Jannaschia pohangensis sp. nov. Positive for b-galactosidase and for hydrolysis of gelatin, urea and aesculin, but negative for nitrate reduction, indole production, arginine dihydrolase and acid production from glucose (API 20NE test strips). Positive for alkaline phosphatase, esterase (C4 and C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and b-galactosidase, but negative for lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase (API ZYM test strips). The fatty acids are 18 : 1v7c (68.2 %), 18 : 0 (10.5 %), 18 : 1v7c 11-methyl (8.0 %), 10 : 0 3-OH (4.4 %), an unknown fatty acid with an equivalent chain length (ECL) of 11.799 (3.9 %) and summed feature 7 [unknown (ECL 18.846)/19 : 1v6c; 2.8 %]. The major quinone is Q-10. The DNA G+C content of the type strain is 63.6 mol% (HPLC). T and its relatives. Numbers at nodes indicate levels of bootstrap support (based on analysis of 1000 resampled datasets); bootstrap percentages below 50 % are not shown. Filled circles indicate that the corresponding nodes were also recovered in the tree generated with the maximum-parsimony algorithm. Bar, 0.01 nucleotide substitutions per site.
